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Abstract of JP2003092440 
PROBLEM TO BE SOLVED: To 
provide a magnetizing switch for 
changing a magnetizing state by 
applying a voltage and to provide its 
preferred device constitution example. 
SOLUTION: A magnetizing switch 
element comprises a free magnetic 
element, a transfer element 
magnetically coupled to the magnetic 
element in such a manner that the 
transfer element is transferred to a 
ferromagnetic, paramagnetic or 
antiferromagnetic magnetizing state by 
injecting or inducing electrons or holes 
or further assisting its external 
magnetic field, thereby changing the 
magnetizing direction of the free 
magnetic element. 
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[if*>S2] b^lonS&m&ftk. 

frtbtezzt t-rz ss i mm^mt 

[*f!#^3] &t£< thim&tem&ftb. Ot£< 

8a*eiw*^a««jjctt*sn> ji.o«na«g»flcds % Mia 
&fe#b&&mz.m&i$^ mtMitszizmK rem 

SrPP pTi" a r b \c J: 9 , MiB«^fM'ttXft^*ie-r 
fc, rva— viii, ibd*b»»i;fc*J>fc< £t> l@^5c^ 

r b *w&b-tz>m?m. 7 lam^ent*^ y 

[IfsfcJf 9] MAX (Mte, B. Al. Ga. In^bSfitt 
fell, XfilVa— VIII. I ba> e>38finfc^* < £ 1 



Iff #1110] ZnOX (XttlVa—VIII, Ibfrbmttfo 

1] DOZ (DttTi N Zi\ V N Mb, Fe, Ni, A 
Is In, Sru ft>&9f&bfcd>&< thin) . ZttftJSBD 
7G*SrKKIVa'-VIII % lbfrtbm&tl1t'J>ti:< b%> 1 
« ^*S*v5rt^»«^i-^»*:*7ie*©«^' 

[000 1] 

/Uy*-?* h V — ^ (DDS) , T^^/l'VTR^K 

raj&ni&t-tr - a v > tt«w»f b*»sic <t SB&seciggi; 

[0 0 0 2] 
[0 0 0 3] 

*»*r4i%j:9 ^^iJner-f-So -ixf>^ct^, « 

5C«j3i^ ^ - ic i: 5 Wfctttt (D Mff Srff 9 $> 5 
[0004] *iswr±, *»*»«K*©WHC»UT, ^ 

[0 0 0 5] 
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[0006] ^fc^^n, awsaswKiisv^ '>ft< 

1 1> 1 oco £ & flfcteflc £ . & ft < b h 1 rxomfrfc b , 

r»ufc4>ft< fct> lo^feftSi^*4Wfct*Wk^ 
[0007] *fc;«fciKHu ftfria^i-^-c. '>ft< 

'>ft < 1 1> 1 oo&Bfr&tt: £ . '>ft < b t> 1 o<Di&fc£ 

ibmttti1t'PK< bhl^frbftZZb&mkb-rzM 

[0 0 0 8] r±, ti»mK 

/vco&Afc -6 v ^iBIfitf ft v >#t$ix. fctt*« 

fcr**-/KottA*)6v^w«jeds*v^ii8-c, watt*) 

[0 0 0 9] *W3g^lt **<!:t>loO|S»#iJ 
le«fc!>'>ft< i^#«tt-i*aitt(E»«rfTV\ J.o#« 

[0 0 10] */t2W6^tt, '>ft< tt>»»#^UX 

fii-aft^-f ^ft< 



<5 0 

[ooii] ::-c, *ftw<nmt*<4 v^m**m& 
-rs, te^fr, e**o^ft< t*>Mnd»tt, 

'>ft< fct>25c^bft5fb-fr*¥W* I t > tC, IVa-VII 
I, IbJ&><bStf*bfc*>ft< £t> 1^<7>7C^^*H6^ 

'>ft< bhl^eV^tDstl/b'^^yy&^-rZ. V>fc> 

[0 0 12] MAX (Mte. B. Al. Ga. In£> 

^3lim^>ft< li, AF±N*fettPd»€>»«*Lfe 
4>ft < i: t> 1 S> XtelVa—VIII. I b^^jltmfc^ft 

[0 0 13] ZnOX (X|*IVa~VIII. Ibtf>k 

awrtifc^ft < t 1> i m -c& zm&*mft-e$> zzb 

[0 0 14] £>5V>te. D0Z (DFiTi. Zr. V v Nb. F 
e. Ni. Al. In. Sn. J&»fc»»Lfc4>ft < £ t> 1 tt) , Z 
ttD5c*&KK IVa^VIII, lb^€>arftt^ft< £fc 

[ooi5] *fc*»w©«ft^>f yrm**mjfctz> 
[0016] *fc#3Mnr±, mjE^-Y 

y J: 5 pf $ *u * J; 9 Mn&&1r 

b. $mftb<omnm&c&vffl£&fa&mt£*t&$ 
&m&ftt* &&m j &w<DmK%fa*m?t-bz>z-b<n-? 

[0 0 17] 

t«v^xHW«rfl5. *r> Hi», KIM. tt 
$i^TV^6 0 Hi (a) icAtttf, SAttttJI&Klfttt 

r. (e»jb»si (a) <D£$arei4a»&Hi (b) cd^ 
*. 

[0018] Bl 2 ten. «EBJ-5I^#ofc«5»JBoa{fc 
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[00 19] 0 3lt, HH£*5rt<5> £ 
V^^ > o H3 (a) tC<fc*U*, g^tiUratM 

(a) «»p>i3 (b) <ommr*k&»^ 

[0020] Jfcfc:, H4 (a) Uf^&WS* 

^fT^tiaot, !E»€^4 (a) 

&BI4 (b) <Dftm&^tm»i,. K^C^tT^ 
left 5. ^MCtSwilciot, 

[0 0 2 1] 0 7tt, (E»*3ft«« J ?-*feW;*-A'OftA 

(b) #M) tc, ^MB«ti*r*>^ h-tz^kx, m& 

tx, *wmmv>#='**'#-{k&fT*.& o tlx* v y 

[0 0 2 2] U&<Dft&m&f%^\Z£Zmt*faffifflX 

wraotttv yrkmtmmm*uz®.*&t>&z 

tT^rUmi- 5 r t ic «fc o Ttf 9 t> <0 1 i" a o 
[0 0 2 3] Is^^LTfV^aTOitT, 

mftmt&®¥mmm&&v§mTz>±x&*v<* c a 

As, GaSe, AlAs, InAs, A1P, AlSb, GaP, GaSb, InP, I 
nSb, In 2 Te 3 , ZnO, ZnS, ZnSe, ZnTe, CdSe, CdTe, CdS 



b, HgS, HgSe, HgTe, SiC, GeSe, PbS, Bi 2 Te 3 , Sb 2 S 
e 3 , Mg 2 Si, Mg 2 Sn, Mg 3 Sb 2 , Ti0 2 , CuInSe 2 , CuHgIn 4 , 
ZnIn 2 Se 4 , CdSnAs 2 , AgInTe 2 , AgSbSe 2 , GaN, A1N, GaA 
IN, BN, A1BN, GaInNAs#£f, I-V®*, I-VlSl, II-IV 

m. n-vm, n-vifli, m-m. iu-nm. iv-iv&, i 

-ln-nm. i-v-vifli. ri-in-vi^ n-iv-mteiffr 

&»tf*V IVa-VIII, I b**e>31tftLfc^< k i> 11 

[0 0 2 4] £>5V^, QDA(QteSc, Y, V^f/J 
K, Ti, Zr, Hf, V, Nb, Ta, Cr, Ni, Zn?&>e>SW«X 
fc'M<tt>lS, AttC, N, 0, F, S^^limfc/>^ 
<irt>ll, DJi, V, Cr, Mn, Fe, Co, mfabm&frtz. 

'j>tt< thiwx&zm&*m#x&z<D&&'$ii, 

[0 0 2 5] titimz^ MAX (M^, B, Al, Ga, Infa 

^<tt>ii, xttiva-vni, i b/5^ e>arf 
<thiW) x*>&m&¥mt*s znox (xrii 

va-vm, ibj)*t>m&ti,it'>tg:< ki> iw x&zm 

&¥m»* fcSVNfi, DOZ (D^Ti, Zr, V, Nb, Fe, N 
i, Al, In, Sn, d^l(ftlfc^< t li) , Zt*D 
5c^$:^< IVa—VIII, I b^^^tmyii^^< 1 1> 1 

[0 0 2 6] SfcCOBS, d>3te<fct> 
1. 2eV£UiCQ^>' K¥-V yT'^ftS^W* LV\ 
[0 0 2 7] ^#^5, ^.»«IHcJ:9^^a 

$LX£Z>±X&&1,\<\ 

[0028] &ft$mm\zm^t>tizwnt u-ci-±, k 

Ti, Zr, Hf, V, Nb,Ta.Cr£r<atf Ila— Via, La , Ce£r 
^tp^>-^/-Y K, Zn, B, Al, Ga, Sifc^tf lib— IVb 
*»e>»tfJxfc7C*^:. F, 0, C, N, BJi^lWc 

< k t>7tm k <r>\\^mx*> Z> r. <h *s«f* uv > 0 
[0 0 2 9] *fc, urrt, c 

u, Al, Ag, Au, Pt, TiN^:^*, Wfo^frlWn QcmJ^ 
[0 0 3 0] *fefitt{bSZgJt^ LTtt, AtMV^attt 

m&#kfr&m&ft<o&mmx&z<D&&*i,<* 

Wfim&fek Ltft, CoPt, FePt, CoCrPt, CoTaPt, Fe 
TaPt, FeCrPtft if<D^^^i000e^Jb^$>5 W^$f 
^L<, Ltft, PtMn, PtPdMn, FeM 

n, IrMn, NiMn**S»*U<, *fc8»7xy«tt*i: 

l^tl^Wt UT, Co*3tfiCoSr^A/WeCo,CoFeN 
i, CoNi, CoZrTa, CoZrB, CoZrNb^^^^rffi 
(Dffi<D#m&#ib UTfi, Cu, Ag, Au, Ru, Rh, Ir, R 
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[oo3i] *fc, &mm&m&ffif&tzm&#k ut 

Fe, Co, Ni, FeCo-^, NiFe^&, CoNi-8-k, NiFe 
Co^&, fc6VN^, FeN, FeTiN, FeAIN, FeSiN, FeTaN, 
FeCoN, FeCoTiN, FeCo(Al, Si)N, FeCoTaN %r<D?sL4k 

mm. mm. mim. ^vimm&mcftmts 

fu^TMA (TO, Fe, Co, Ni?!>> < t i> 1 

Mtt, Mg, Ca, Ti, Zr, Hf, V, Nb, Ta, Cr, Al, S 
i, Mg, Ge, Gafrtbm&tl1t'J?ti:< ti>lM. *tzA 
ft, N, B, 0, F, Cfrbmtffrft'J>t£< t t> It), &5 
I MS (Co, Fe)M (Mf* Ti, Zr, Hf, V, Nb, Ta, Cu, Bfr 
b!imfc / >^< t i> im) . fo^VMiFeCr, FeSiAl, 
FeSi, FeAl, FeCoSi, FeCoAl, FeCoSiAl, FeCoTi, Fe (N 
i)(Co)Pt, Fe(Ni) (Co)Pd, Fe (Ni) (Co) Rh, Fe(Ni)(Co)I 
r, Fe(Ni)(Co)Ru,FePt^£f^£*x5TL (TOFe, Co, N 
ifa<om\3tlti<>t£< £i> It. LttCu, Ag, Au, Pd, P 
t, Rh, Ir, Ru, 0s, Ru, Si, Ge, Al, Ga, Cr, Mo, W, 
V, Nb, Ta,Ti, Zr, Hf. La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lul>> bm&fotz'P ft < t 
*>im )^tf>3&8&teft:, *fc&5^tt, Fe 3 0 4 $>aVMiX 
MnSb (Xfi, Ni, Cu, Ptfr t>m&tliZ'J?t£ < t fc — o) , 
LaSrMnO, LaCaSrMnO, Cr0 2 fc:f^£ 7 * ^ /^M 
$h QDA(QteSc, Y, ^>-^/^K, Ti, Z 

r, Hf, Nb, Ta, Znfrlbm&tl1t'J>t£ < 1 1 1 ^, AiSC, 

N, 0, F, S^5ItfH#:4>&< khim. Dl*, V, C 
r, Mn, Fe. Co, mfr(bm&frtc'J?tj:< k i> lM) . $>£ 
V^ttGaMnN, AlMnN, GaAlMnN, AlBMnN^^RDA (Rfcfc, B, 

Al, Ga, Infrbmi-ttlfrim. Dfcfc, V, Cr, Mn, Fe, C 
o, Ni frbm&frtcim, AfctAs. C, N, 0, P, SfrbM 

[0 0 3 2] ^Ltc^bK^ El3t^^T^UytJ: 0\^& 

[0 0 3 3] (Hm#l 1 ) GaAs (001) MiCMB 
E (#^l^t'**i/~) fe^^T^T^:^^ 

[0 0 3 4] i^^^/H 
AlSb (100) /AlGaSb (400) /InAs (10) /InMnAs (5) /PtMn (20) / 
A10 (d) /Ta (3) /Cu ( 100) /Ta (25) 

AlSb (100)/AlGaSb (400) /InAs (10) /InMnAs-A (4) /InMnAs- 
B (6) /PtMn (20) /A10 (d) /Ta (3) /Cu (100) /Ta (25) 
-tr>-://W3 

AlSb (100) /AlGaSb (400) /InAs (10) /InMnAs (5) /CoFe (5) /P 
tMn (20) /A10 (d) /Ta (3) /Cu (100) /Ta (25) 

AlSb (100) /AlGaSb (100) /MnAs (10) /InMnAs (8) /CoFe (5) /P 



tMn (20) /A10 (d) /Ta (3) /Cu (100) /Ta (25) 

InGaAs (500) / AlGaAs (50) /GaMnAs (30) /CoFe (5) /PtMn (20) 
/A10 (d) /Ta (3) /Cu ( 1 00) /Ta (25) 

(#^nft(D]£tetenm) 
r r -C, GaAsg^ JiOAlSb/AlGaSbJi h Z V * ttlnGaAs/l 

^777- /i£ ut^i5 o o-6 o om<Dm&mmz 

6. -?r©±{C*i^bytIn w Mn x As^ J ^-^>'^/l'5<??Al 
o. 3 Ga 0 . yAs/Ga^Jfo^AsJitefa 2 5 Ol^MMtCt 
ffc£ ^H-CV>5„ AlGaSb® l*Al 0 . 6 Ga Q . 4 SMcTffr& L 
fco ^fc-^V^l, iJ-^^/USOInMnAs^-C^x—O. 
03, i^^^/^2cOInMnAs-A^ fix —0.02, InMnAs-BJiJi 
x~0. 03f£Tffr&brt: o 

[0 0 3 5] fc*5, 2|c||^itCiott^^V^l*^-^ 
td33^-C, InMnAsJiOMn&FSO. 001/^0. Id** 
fe^m^<^^i: LTM-Ct, to (¥0 ^<ir 

{^V^T, GaMnAsJI CQMnfittO. 025^ 

[0 0 3 6] ^JiMCoFe, PtMn, Al £±£31 L/c Q 
"CA10( )£>( ) ftOlittt:, ^fb^S^Al<7)^ffMl¥cO 
^ffft^b, H^(C{±Al^0.3-0.7nm^^, gfcf^ 

"Cfi, d(D>f|i:^r0. 3^^500nmCD«Slffi"e^b;$^rTf^J*?: 
fTofCo ^^5, 100niD^±^/P^O^^Fi, Al 2 0 3 ^r^ 
^if6^^ofc 0 *fc, 500nin^_b 

Ta(3)/Cu(50)/Ta(25)^^, 7^hyy^77^5/ 
^^J^&{CJ:D, tttIL, 280^, 5K0e^#^-C 

Ml, PtMntc— #fa^;frf££tt^Lfc 0 

[0037] r^t-jjoxuctyy/^^, miERi"sr 

gp<7) Xfiio J: ^: 1 . 5 tx m x 3 n mC0^1^-C*fc a o 
[0 0 3 8] ^V^fc^@^^Mr«1^0^^9#X 

[0 0 3 9] ^^CD^-zU^Rh^J^-r^r 

X *) 3rf 5 ^{ttc: J: 6 ^ - u >- ^/^ ^ ^ co 
^IS^4K^e>3 7 0KKTRhO$y££fTofc*£ 
^^i-^##^4$:^LTV^5o lEomJE^^I (0-2 
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oov) ^J:-^T«*^a^4*^i«*^■5«fttu^s*v^ 

A*>WEBJpT (0 — 2 0 0V) iaot5IM 

y r £&a-T5 r tic x *> &m&g§&£h,itz 1 1 
#*.e>*t*. fy^/H"Cf»^TO-iov-e 

MU ft- 12 0 V\£T%jz<Dft— A^ttXflst:** 

£6*^ y T&Atc^T. ^3&*Srfa-L£-fr5lc 
tt. dttlnn^e>50niia^T* s »*bV^^ ftAt^^l 

0V^±OglPlc^^{C« > /Mc< ^t>df±lnm^e>100 

[0 0 4 0] m^^-f^2K^^X, 

y v**>*h,aia«wt, ^2 2K£ir-e&ofco fc 

oV^TW^fco rr35fi*T-C?f4InMnAs-B»W:!il«ti4«:l6 
PtllnJi«>f5f^lCj;Sfitt«»tt^tCJ:9. InMnAs-B 
■0«flS*lRlHt— *fttt«:f**UfcPtllii«>*rtli— ftL 
T^*<0OTfc»3;h,fc: o InMnAs-Ajg<D3iHKtti$t 
fitt*— y TjStA-C9l#jBw$ttS©d^^^u 
10tirJ|ta»e>^B£*i, A©«ffifiP"5T (0- — 20 0 

$ in1t3§fim± InMnAs-A/1 (DmitJjfa JSInMnAs-BJI 0) 

[0041] m^x % ^^/u3tc*5v>r, Hft&Att 

fco IfOT^$:2 3Klc{fc*> x ^rom^A 

MI-OV n T m^< tc 0 CoFeM ttPtMnJB <D tt^- \Z. £ 5 ®^ 

(o^mk—^:vx^^(D^mm^ivit 0 /u 

=*rir y TffiA-C^! SHSInMnAs»0[>»itti4«fitc: 



fco 

[0 0 4 2] £b\£WZ\<^T, l^^/WiC^T, SO^ 
ta*®ffl^4K*^3 7 0K\CXRh<Dmm*lTotZ& 

[0 0 4 3] CoFe©ttPtMnJi^^^(Ci:5^fC6«J^^ 

-&UTV>$<Dd5^$^ CoFeJi«tH®BtU-C«< 
*fcx MnAsJBtt»«ttt«r«"b, 

^ y T aA-e^l £ jfi w $ ft 5 InMnAsJi 03&Kf£^& K £ 

ioMilTi^M^^t y T&A^a&tiilKffi 
£ a*-e# £ d £ *s^*iufci 

[0 0 4 4] +v^5t>^^i fcMWMHIlA* 
GaMnAs<&MflfcttRjS£#lC. ^OiWfcfrfittPtMn 

[0 0 4 5] W3ea*ttH* s 4Kd»e>3 7 OKlCTRh 
£*:i lOK^Tt-^fCo *^o>i&ft& l l 

5KMi£*> s ^Om^A^JCOV>T^-<fc e CoFeil 

W:-^|Rltt«rf*-¥ LfcPtMn^fpJ — ft L/O^ 3 
»£;ft,. CoFe^«@^«!: L'TK £ kfc*>ti*Z>o 

-r y T *£A T?5I # j£ r $ n SGaMnAsM <Z)3aB«£»e 
•Cfcfe*V\ *©«ft*l«!lHt % @»»-ea!>SCoFeJBoa 

[0046] zom. mivmttmmmzis^x, mm 

[0 0 4 7] 
[^1] 







1 


GaA^001>S*S/MnAs(l0)/IiiM^^ 


2 


GaAs<Q01>S^fi/MriA8(lO)/GaMnAs<8)/CoFG(5)/PtMR(20)^^ 


3 


GaAa(00l}S^GaMn(10)/GaMnAs(8)/CoFe(5)/PtMn(20)/^^ 


4 


GaAs(00 l)S*fi^nSbAs(100)/MBAs<10)/In^ 



[0048] (mmm2) ^jt^<y^m^^^</^ 
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[0 0 4 9] t^yvi 
Sappire (0 0 0 1) ^&/MnFeZnO (20) /CoFe (5) /PtMn (2 
0) /A10 (d) /Ta (3) /Cu ( 100) /Ta (25) 

ScAlMg0 4 ( 0 0 0 1) gWZn0/MgZnO(d)/NiO(70)/NiZn 
0 (20) /MnFeZnO (20) /NiFe (50) /Ta (3) /Cu (100) /Ta (25) 

glass^^/Ta (100) /SiN (d) /CoZnO (5) /MnZnO (20) /CoFe 
(5)/NiFe(2)/Ru(0. 7) /NiFe(5)/Ta(3)/Cu(100)/Ta(25) 

glassS^K/ITOdOO) /A1203 (d) /CoZnO(20) /CoFe (5) /NiFe 
(2) /Ru (0. 7) /NiFe (5) /Ta (3) /Cu (100) /Ta (25) 
WftCFinm) 

^"yffls 1 CDSapp ireSIE JiOMnFeZnOjl £> 5 V * teMnZnO 

^iSfe^r^V \ ®£f£#l£ 1 X lO^Torr QTorr=133. 322Pa) 
(CTtTo^o PtMnJI^a, Cutt ^^7-?^^ y 
{CT^bfCo MnFeZnO^I f"iMn 0 A Fe Q 15 Zn 0 75 0l£"C> M 
nZn0i!f2Mn o , 2S Zn 0 . 7S 0tCT, NiZn0^r±Ni o . 2S Zn 0 . 75 0 

10 0 5 0] ^OJilCCoFe. PtMn, MfrmmL,tc 0 ZZ 

taio( )co( j^oiit mttetettt<DAi<Distvrmm<o 

^fHl&^U H»K:ttAl*0.3-0.7nD l «K«. »*& 

-Ctt, dO«S:0.3^e>500nmO*SB"caEfb^-e:Tfpj«Sr 
tro/Co te*3 y 100nm£l±<Dm&<Di&£-lZl^ A1 2 0 3 ^^ 
^y^lCtD^i-S^rife^ofeo 500nm^± 

Ta<3) /Cu (50) /Ta (25) 7tF!Jy^77^s/ 

feSt, PtHnfc— *|***tt*ft*L,fc. 

[0 0 5 1] ^C-e^DXU/t^>^^C0 9 «±S]pr 
£tfco -tf-^f Xtt*5 J: 1. 5 mX 3 tim<V&MZX-3b 5 o 

[0 0 5 2] V>'7'/\'l\Z&^XM3£t&mffim&4Kfr 
b3 7 OK|crRh<^W««rfTofcJBr*, i5j:^280 

(2 9 OK) TtC4SWC* Sl^^O«ffii£A3MMCO^ 

♦SpttSr^LTV^S. Aw«EW3T (0 — 2 0 0V) Id 
«fco~C wtte^-f T ^ T"Ctt*«tt*> S v * fi^M T ^ T 

fp-sr (0-1 50V) *cj:oTMl«tt»tttr*i-5»tt 



^ i "ensftaaffflSjB ttift 1 o v-c^m u m 1 2 0 v 

L7cPtMnO;frft£-lfcLT^<5o * or t IC J: 9 , «ft 
Sft*^*-SPtMnSr3»att»)8Ufc<E»flc«:»U, HA 
BBo»ft;Wj|S^-«rf!lffl-r6WcJ:»). IE»JiOiatfb*Ift 

l^T, &A^£foJt£i*:5tc:te, dr±lnm^^50nm^ 

<s i^IffiriS£P£ U^©^ 5 0 VJ^JlO^ PlCO^tC 

ttx i:t>d«:lnm^bl000nmO36ffi-e^^i-5O 

[0 0 5 3] ^iCi^^^lC^l^T. Zn0JilC*j-LT 
^^{-^/cScAlMg0 4 ^$rfflV^T > ZnO/I. MgZnO 
■ « NiO^ NiZnOjf. MnFeZnOJI £:450^£>650^tf>^ 

1^-*WMfc*rJfiV\ »#»£E1 XlO^TorrtcrtTofe. 

JicDNiFeJl ft ^tt$iaTW/< s> * Sfclcrffe* L 
/Co w w-CMnFeZn0^t*Mn o . iFe 0< 15 Zn 0< 75 0K1T. NiZnO 
JiflNio. 25 Zn 0 , 75 0^Tffr&£*bTl^ o 
[0 0 5 4] *>7jU2K&\i*xmiBMMM&4K& 
b3 7 0K\ZXRh<Dmfe&ftofr%g%:, *5i:^r2 5 0 

6 OK<D0k{*T\z&\,^x^ ^^<£>®ffifi£A3!*fc:ov> 

■C^fco fcfcU NiZnO^^fdKDfF'fffitCj: 9 w<7>^ 
^#T^tt3££&t££^L-CV>5 - kt>mm£tbXi,^Z> 0 
tilts NiOJittS^te^LTi^C^cJ;^ £P£ 
UV^ftKNiZn0/§ttWfc:®®§ b VXJ&f&ZtlX^ 

It/Co ^omi£R3pI (0 — 2 0 0V) lCtti-<, jEO 
«ES3"5T (O-l 50V) TIC*5VN-Ce^^ift<^-5 

V^/V2-C^^^{t:^l 5VfMU »1 o 
0 Vicrlr^co^^^Ux ^<^&fqcEH!grpJ$r^L 

LfcNiO/NiZnO^fti:— ttTV>5 0 leC^Cj: 
9. BS{^^^fe5Ni0fc»«t4NiZn0Jl*SMatt»je 
*^fcd!W*fc*U HJBIino«*tt»fr«r*Uffl+** 

jjm&mmxtitt^jLZo &*s, tEracia^t 

n*»650ni!ieJlT^»*UV^^ ^At$r±§<t5fc* 
d^^^< > »»JBE^ff*UV^«>-e % 5 0VW(D 
fP"SjO^^JC(L < thd ttlnm7!)^1000nm^>®iffi 



-7- 



[00 5 5] m^>7/U3 fc^T, glassg&JitCT 
tdCoZnOil „ MnZnOJl & 450^ » b 650g£>^& 2BJ[ 

fc 0 rr"CMnZn0JBttMn o . 25 Zno. 75 0lcr, CoZnOJlteCo 
o. 25 Zn 0 . 75 0(C Tflsjft SJltt^. 
[0 0 5 6] •^^/W3^*5V^Mteft*ttH*S4K*» 
P>3 7 OKKTRhOMttfcfrofcfir** t$«2 7 0 

Tfl^fco &**U CoZnOJitem^fW-J: 5 CG9fg.£g 

Ufco IE(DmffRl^I (0 — 2 0 0 V) Mit-^ ^Otff 

PPW (0 2 0 0V) ricJ3i'*Te4H£dSiK<&*0> 

^3-Cf4«WW«fl:tt«-5 0 VCMU 1^-15 0 

* fc-t <B(R0>flfcffc;fr[R| (COV >T fi, CoZnO (5) /MnZnO (20) 
/CoFe (5) l©aft*^jO$ V vf *L —ft b r V * £ t> <Z> t # 
;t<bix5 Q NiFe(2)/Ru(0.7)/NiFe(5)69JStt<t 

BrBncta^-ry raAic^v^r. aA»^^±^^ 

d iWSffij«HF* Ur^flD 

T\ 5 0 V$l±<D$l RTOffrfrlCtt* t i> dfilnm 

[0 0 5 7] *tef-^^4|C*Hf^-C. glass^g±tcil 

^j£(CTAl 2 0 3 ^^L, ^^{CCoZnOJi, MnZnOJl£:4 

5o«35^e>65o«©a6«ffiaicrf^j«ufco rtue>^^> 

" A TorriClTffofc 0 ^0±<aCoFe/I^NiFeJI^d:^i&T 
r*^/"? y *l£tCT fftft bfc 0 r. £ -CMnZnOJIteMn 0> 2S Zn 



o. tsW-"^ CoZn0Jl«Co o . 25 Zn 0 . 75 0KTffr&£ tfCV > 

[0 0 5 8] f"^/U3{C^V^riBSftffla«ii*S4K*» 
fe3 7 OKlCTRhtOWS«rtfofc«*, *SJ:^2 7 0 

m#^"5J^^o7t, CoZnO®£CuHffiHraoe*££Kffi 
Lfc 0 jE<0®EER3"pT (0 — 2 0 0 V) KUfc^ Acomffi 
EP*T (0— 2 0 0V) T*C:fc^Tfe^£aSiiK&<5GD 

aMfcttt^frfc. cor fc^4«#Rp■5^^s■tfao«t«feav^ 

6 0 0-£9> C^JB-CfcSMnZnOJUC*— 

/^yr &&A-r a c t k <t y> mmamazMt n £ 

<t%^^tt5o f->^V3T?^^#^>fL^-5 0 

vt»SL, «>i-i5 0Vl:-ct^S{^U 

tt , CoZnO (5) /MnZnO (20) /CoFe (5) M <^mt^ fai)^ 
fc— ftbTV>5 fctf><?:#;t<b;ft5o NiFe(2)/Ru(0. 7)/Ni 

t>o-efe6 0 ft*?, y t&aic*^ 

< , MmiEffiffr * bv^ot?. 5 0 v^JL<o^i"5rco^^{c: 

am* uv\ 

[0 0 5 9] ITOWS&y— Ft tt^"Cffc 

cticj:?), tft W«h7^^) M^ffiv^>5^{a: 

zb&x$ x ^ v v ? xm&tim&*»mxibz>m&* 
[oo6o] *<d®l* &2<D&t£mmj$.K&^x, mm 

[0 0 6 1] 
[3*2] 







1 


Sappire(0001)S®/MnC^O(20)/<^F^ 


2 


ScAlM^ 4 (0WO£*£/ZnOyM^a 


3 


Glass W&Ta(l00)/SiN(80)/Ni2nO(5)/NInZnO(20)/CoFe(5)/NiFe(2) /NiFe(3)/Ta(3)/Cu(l 00)^(25) 


4 


Glass StS/lTCKl00)/A^O 1 (80)/MhCrZnO(2O)/CDFe(5)/NiFe(2)/Ru(0.7) /NiFe(5)/Ta(3)/Cu(lOO)/Ta(25) 



[0 0 6 2] m&m3) MB E (^Ixt7^^> 



[0 0 6 3] ~9->y'/ui 

p-GaAs (0 0 1) ^>te/p-GaAs:Be(300)/AlGaAs(20)/Ga 
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As (20) /GaZnAs (50) /GaMnAs-A (80) /GaMnAs-B (20) /NiFe (1 
0) /CoFe (5) /A10 (1 ) /CoFe (15) /PtMn (20) /Ta (3) /Cu (100) / 
Ta(25) 

sappire (OOOl) g&/Ta(100)/SiN(d)/CoZn0(5)/Mn 
ZnO (20) /NiFe (20) /CoFe (5) /A10 (1) /CoFe (5) /Ru (0. 7) /Co 
Fe (5) /PtMn (25) /Ta (3) /Cu (100) /Ta (25) 

(#:y =ft<D)£&d:nin) 
■JJ- 1IC *5 1 * T , GaAsg& ± K T Be K— ~f b fc p M 

GaAs^*5j:U?AlGaAs^^5 0 0-7 0 OgGDffl&f&g 
tCTffr&^ix, ^^>tC^(0±<^GaAs/^^^T— ^*5J:^ 
GaZnAsJl^J;a^aMnAs-A^^«tm}aMnAs--B^f^2 5 0 
m(Dm&n&\£Xft&£tlXl<^Z> 0 Ga^jan^slC**^ 
T, GaMnAs-A^itex— O.OUCT, GaMnAs-BJl fit x —0. 05 
5t£ T f£j& £ ttT V ^5, w ^ -CAlGaAs/f fc£Al 0 . 2 Ga Q ^ 8 As 
iCT , GaZnAs/f fci:Ga 0 98 Zn Q 02 AstCTffr$ bfc e 

(0 0 6 4] ^£<59±lCNiFe, CoFe, PtMn, AltzZ£&m& 

ntKDkKD^m-mm^wrm^:^ u h^^hai^o.3- 

0.7nnU&M^ »****H«^-eiMfe;-f-e^t*»9 
SbTfEHUfc. Sffi/gi LTTa(3)/Cu(50)/Ta(25)£r 

«t5fC«WiDXU 280t:, SKOe^^T^J&JSU PtM 

[0 0 6 5] C ^ TJDI Lfc t y^/KO^f^ XfJ 
(p-GaAs : Be (300) /AlGaAs (20) /GaAs (20) /GaZnAs (50) ) 
mUft ri 5 3 m m X 9 n du (GaMnAs-A (80) /GaMnAs-B (20) /Ni 
Fe(10)) HfU^0.7MmXl. Sum, (CoFe(5) /A10(l) /C 
oFe(l5)/PtMn(20)/Ta(3)/Cu(100)/Ta(25)) Jlg&#a 5 0. 2 
midXO. 35m mtifcio 

[0 0 6 6] wC*t\ ■tf-Vr/A'l £*5r?£ (NiFe(10)/C 
oFe(5)/A10(l)/CoFe(15)/PtMn(20)) (Dgtf^f*, (££ 
BSH$Jg/ h ^^^lfeM^/©^^ffil/^3iai4^) cd^ 

[0 0 6 7] i^jgIW4K^6 3 7 0 KKTB^v, 

[0 0 6 8] ^#fti^j^ia-60ov^Vg^600vtc:}3v^T, 

fc 0 ^i^-M^TGaZnAsJl &<E#Ji"e*> 5 GaMnAs-B 
GaMnAs-A^ ^bTmjE^-srSrtTofco CIOBgK 
i*, GaMnAs-Aii«^^$r^rur^6o m^EP^i? 

(Vg = 0) -C^|£^T*fe6GaMnAs-B^^ 

*VS. StBR, Ao^fflpTSrfTofclR 



(coFe/ptMn) m t(omt^<onMn\cm«:tm^ift ' 

1*jWC«fl:a;££ixfc«3*V^^-t- GaMnAs 
-AttWb^^tL-C^fl&v^-CVN-SC^^flllRS^xe. 

[0 06 9] -tt£:t>*>. *mf&lZ*i^X. (NiFe/CoF 
e) JB«r@ft«tt»*»0^*y— JBt U &#Jg^<D® 

[0 0 7 0] ^iCi^V^U2tC*5V^T, sappire^&_h 

U ^cDl&lCCoZnOJi, MnZnO^£r450^^?>650&cO^& 

— JMnMrAV*. 1W»JE1 XlO^Torr^Tfro^o 
CO±tf)CoFe/f , NiFejf # ^(iMTt^^ y * SfctCTfE 
^bfeo m-CMnZn0^min o>2S Zn o 75 0tCT. CoZnOil 
ttCo o . 25 Zn o . 75 0lCT^$tbTV>5 o 
K:fc^Ttesappire^£/8v^c#\ glass^££F3X 
SiS«. Si/*fflMfcSi0 2 £«, SrTi0 3 *^©»fl:4& 

[0 0 7 1] ^TOjitCNiFe, CoFe, PtMn, Alfr^if^ 

ItMl^o cctaio( )ftoffi3\ ^{b^ 

mr^Al^ff^CO^ffM^L, *R*-f±Al*0.3- 
0.7nmJ^^, ^^^ffl^^-C^b-re-ir^^ 
igbTf^MUfCo mUI& UTTa(3)/Cu(50)/Ta(25)5r 

i^lCittlU 280^, SKOe^^-C^^U, PtM 

[0072] c:t^iifcfy//^^t^X}i 

(Ta(lOO)/SiN(d)/CoZnO(5)) j§SB5W3 M mX9M m, (M 
nZnO(20)/NiFe(20)) ^^5>^0. 7/z mX 1. 5 m (CoFe 
(5) /A10 (1) /CoFe (5) /Ru (0. 7) /CoFe (5) /PtMn (25) /Ta(3) / 
Cu(100)/Ta(25)) /f ^#^0. 2 m mXO. 35//m-efe5o 

[0 0 7 3] Cr-C, ^V^2lC*5^6 (NiFe(20)/C 
oFe (5) /A10 ( 1) /CoFe (5) /Ru (0. 7) /CoFe (5) /PtMn (25) /Ta 
(3)/Cu(100)/Ta(25)) CD£fl#f*. (g ^^ttif / h ^ 

[0 0 7 4] W*?ftftttffld5 4Kd»e> 3 7 0 KirT^ 
[0 0 7 5] 

sappire (0 0 0 1) S^Ta(l00)/SiN(d)/CoZn0(5)/Mn 
ZnO (20) /NiFe (20) /CoFe (5) /A10 ( 1) /CoFe (5) /Ru (0. 7) /Co 
Fe (5) /PtMn (25) /Ta (3) /Cu (100) /Ta (25) 

^H-ftl "ST $£ffl -6 00 V ^ Vg ^ 600V tCiJV^T, *5 «fc 300K £Jl 
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/)^n^l (Vg = 0> -Cttlc^ji-efeSMnZnOjifi 

m»m\z*-;u*ir v r zmA-rz zt^xv $m*m 

(CoFe/Ru/CoFe//PtMn) ^<7)A10^tC^ UfcCoF 

[0 0 7 6] 1-fc*>*,. B| 9 tC^-T^:#|^{CioV>-C, 
(NiFe/CoFe) & E&flSt&i^o^ y — jg £ U 46 

[0 0 7 7] ^XlfeMl*»flM^M3imv«> h > 

*/w<y T£ L-tA10JS£r/fiv>fcas % A10tf>^;b 9 (CA1 
n. AiON«rfflv\fc«j*-cfc, ^>rr^ft#te<oa:#ti« 
tttafl:a**j*-o#fc. cr-e, ain, AioNii^tv^u, a 

? xv *-cmmikir s r <t -eft* ufc 0 

[0 0 7 8] (JS1S0IJ4) MB E 

[0 0 7 9] -V-^Zf/Ul 
Sappire (000 1) £#E/A1N (20) /GaN (100) /GaMnN (5) /CoFe 
(5) /PtMn (20) /A10 (50) /Ta (3) /Cu (100) /Ta(25) 

Sappire(0001)^^/GaN(50)/undoped-GaN(100)/ i -A1N 
(50) /GaMnNO (5) /CoFe (5) /PtMn (20) /S i0 2 (50) /Ta (3) /Cu 
(100)/Ta(25) 

if v^Vi/ 1 jo J: W > zftv 2\z}s^X. Sapp i reg^ _b 
K y 7 r — -c £> £ ( i) -AlN»:fc <fc WaNii *5 J: Windo 
ped-GaN/f te#)5 0 0-8 5 0 &(Dm&UmzX?Ef& £ 
*U £ bK^<a±^GaMnNJIttifft5 0 0-8 5 0$f<7)^& 
^KT{£/&£*xTV^ 0 Ga^Mn^N^^T x —0. 25 
i-T, Ga^Mn^ ^OyJItf: x <M). 25. y-0.04KlTfE 

[0 0 8 0] -^(Dji^CoFe, PtMn, Alfcif &Wm^XM 
^UfCo r^TA10( )60( )f*30>«f4 % mk&mWHOPd 

$*Lfc 0 SffiJg* UTTa(3)/Cu(50)/Ta(25)Sr^^ x 
7* h y y^77^f >>?ltt&3M£KJ:9 WKHAOXU 28 
0^. SKOeWttt^-eH&ftiaU, PtMn|C-*|^»*tt«:ft 



[0 0 8 1] wr-C;toXLfc1fvy/V6D5^ juebjpt 

J: 1. 5 m m X 3 n m<Df$WZXh 2> 0 
[0 0 8 2] ^^/HtC*5V^r«*ia*tSiB* s 4Kd» 
b3 7 0K(CTRhC0»J^tTofc^*, joi^3 0 0 

(2 9 5K) TK*3V*T. *^<DflBKraAS!i*tov^ 

<RM££^L-Ct^5 0 ^cD^ffiSl«T (0 — 2 0 0V) 

x^mm^^x (o-i 5ov) fc£oTWfc&f3<fctf£: 

fctt?* vVT Sr^A-T 6 r ir K <fc 9 S9ftfllttttfi * tl 

iz^ktnz-tDfrZo f*>-X/n "T?ttgaatt«ttt i 2 o 

<fc 9 , Otftft«#:-C*>5PtMn«r3i«tef|je 

yr^A^jo^T. mAwmzfr-tzitzicte. driin 

ra^^50nm^T^^f^ LV^5. ^Af^ic# < TZTcft 

W*J<D%r£rtaZ x /|^^< tfed ttlnm^^lOOOnm^iSffl 

[0 0 8 3] *iC-9-^^/U2JC*5V^TjWSiaftttffl335 4 
K^f>3 7 OKIC-CRhOl^^ofc^ *5j:-t3 
0 OKJ^T^V^Tt^^y i/^^ixTV>^ 0 ^z-? 

(2 9 5K) Ti-^V>T S 3»^<z>«waA»*tc 

a#^Sr^UTV>5o ^COSHRI^T (0 — 2 00 
V) tCioT^te^te^U , jEomffiEPRT (0- 
15 0V) JcJ:-DTS»«tt«?tt«r*i-S«ftt«:*U 

«tft*l«!HCoi^rW:, -^r^te^^UfcPtMnO^rfRi^ 
— ffi:UXv>e o ^ffc^#-C;fe6PtMn 

UV^<d-C. 5 0 v^±^^IpT<d^(c:«: v ^/£< b h d 

i-j:lnm^^l000nm(^^{S-C^/^"t*6cO7!i^* UV\ 
[0 0 8 4] *<D«K ^3<Oj:p^^tCj:oT^ 

[0 08 5] 
[^3] 
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1 Sappire((X)Ol)&miN(20)/GaN(lO0^^ : 

BH'SKXOOODSJS 

2 'AlN(40)/GaNQOO)/GaM^ 

3 Sa£2ire(g<K)l)^ 

Sappire(OOOi)S«/GaN(SO)/I- " " 

4 |GaN(l00)/AlN(50)/Ga^^ 



[0086] (mrnms) &it*'<y#m&&x*'<A'X 

[0 0 8 7] 

LaA10 3 (0 0 1) g&/TiCo0 2 -B(20)/TiCo0 2 -A(30)/TiO 
2 (60) /Ta (3) /Cu (1 00) /Ta (25) 

Nd : SrTi0 3 (0 0 1) ffl£/SrTi0 3 (80)/ TiCo0 2 -A(20)/ 
TiCo0 2 -B(30) /NiFe (20) /Ta(3) /Cu (100) /Ta (25) 

Nd : SrTi0 3 ( 0 0 1) g&/SrTi0 3 (10)/LaCu0 4 (30)/TiC 
o0 2 -A (20) /NiFe (20) /Ta (3) /Cu (100) /Ta (25) 

Nd:SrTi0 3 (0 0 1) ^/Wg 2 SiO 4 (10)/Mg 2 MnSiO 4 (30) 
/NiFe (20) /Ta (3) /Cu (100) /Ta (25) 

Nd : SrTi0 3 (0 0 1) ^&/SrRu0 3 (50)/BeAl 2 0 4 (10)/ B 
eCoAl 2 0 4 (30) /NiFe (20) /Ta (3) /Cu ( 100) /Ta (25) 
Wtefinin) 

$>^V>tt-9-V^U2fc5^^i^^^/W3(?5La 
A10 3 S4£±<OTiCoO-AJi &> 5 V M*TiCoO-BJi £> <5 V >OTiO 
/I, £>5 W2Nd : SrTi0 3 ^±<OTiCoO-AJl&3VM2nC 
oO-BJI. &5 W3Nd : SrTi0 3 g;&ii<DSrTiOj§& 6 !/>ttL 
aCuOJl & 5 V * miCoO-AJite. 650^rt> b850&<Dmmn 

~?-*mm&mit\ mmftiz 1 x 10- 5 - 1 x io-^oit 

iCTfifofco NiFe^^Ta, Cufc^fiMT-O^^s^ife 
lCTffr£L7t 0 TiCo0-A^mi o . 9 Co o iOtCT, TiCoO-B 
Jl»4Ti 0 . 85 Co 0 . 15 <HCTft«**Lfc. 

[0088] 7*hy y*??* yftote^&izzvwi 
[0089] cct'teLfctyy^^, mjEEp-sr 

£B<£>1?->< Xf^^o <fc tl. 5 n mX 3 m m<DW&X&> 
[0 0 9 0] ■!^^^/Vl(C^V^T^g^J^^a^^S^4K^^ 
f>3 7 OKtCTRh<7)$yj££fTofc^ms TiCoO-AJljo 
iOTiCoO-Bjlte^n^ft. i8j:-e2 8 0K. 
*SJ:^:3 2 OK£ATK:i^Tfc;*^y i^AS&TL* r b 

tf^mzixz* tc-csfca (2 9 ok) Ttc*5v>r, * 

tfeffiTtt^Sr'fe5TiCoO-Ajgtt^^^^1-aS4$ 

iE<z>miEEP^r (0-200V) cio 



(0 — 15 0V) fcJ:oT&«{£4^*;frrsW£*' 

T?ttM«ttt»jBttlKi-4 O VTMU ^1-12 0 
V^TS^ro^— /W^gt^k^^U, ft3ftio«i^«r^L 

[0 0 9 1] tilts m!£^m-5 0 VW^KDhts 

i££3§3t. i,K.m&miztt ur , 0 - 1 koe^i-Bj-r 

Zb. moOeU&xmikJjfamxJ y^&ftjZb&X 

A^Srfpl-h^Si-tts d«lnra*^e>50nmmT>&^^ 
Ll^ £A*«r*#<-f-*fc«>fc* dfc±£<, Kit 

< tt>dttlnm^fel000nmO«SH-C**-i"*^#*b 

[0 0 9 2] ^JCf-V^2(C*5V^T, Nd : SrTiO^K 
&mm&t ttlV\ SrTiO^Sr^-bT, |5^-Cfc5T 
iCoO-AJItcm^&A^!*^*:, 

[0 0 9 3] f-^/V2lCfeV^r««aflE«ii*S4Kd» 
<b3 7 0K(crRhOa0^SrfTofcj»m, TiCoO-Ajf** 
^OTiCoO-B^^^rtU^iX. *5<t^2 8 0K, *3<t^ 

*3j;-£:3 2 0 KJ^Ttc^T kxt-V fxfc&tiZ^k 

&=T-m£ti&o t^xmu (2 9 ok) Tic^vr. m 

^^eom^A^JUco^Tp^fCo ^mi^ifno 
tttt~OttCcM T- £> 5 TiCo0-A^ Sr*f 
t£Sr^LTV>5o jE<0«J£BJrT (0~2 0 0V) Cio 

(0 — 150V) tcJ:oT3fi«^i4«:*i-*«Ftt«r 

victs^*- /ns«SKfc«r*u $m(D&fa%m\^ 

[0 0 9 4] 0 Vj=p-5T<7>t>£. 3il3£ 

[0 0 9 5] ^Vn-C, fy^/U3 ^C*3V^'C, Nd : SrTiO 

*KSr««#i: urfflv\ ^fe^-efoasrTiO®, 

fittttJB^*>6UCu04Jl«r^Ur. IS^iiT$>6TiCo0-A 
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[0 0 9 6] ^V^yV3lc*5V^«fe?a*iSHd5 4K^ 
fe3 7 0K\£XRh<Dmfe%Tti1tm^ TiCoO-Ail 

Ct^iB$^^ 0 (2 9 OK) TlC*^ 

»»W£fc^LT^<&. jEO^EE^p-sr (0-2 0 0 V) 

x o r itft/w r * T-ete3r«&te& 5 v ^ rtsKy <>r r * 

IEB3«r (0 — 1 5 ov) lcJ:ortt»tt4#tt«:*i--5 

«IrIS:^ Lfc. TiCoO-AJB^JS-r-SNiFeiB ttRfi* ttfe 

NiFeJB(C«tfk^^|dJSa«$JxS. 
[0 0 9 7] SEE«rft-5 0 Vff«TOt>t. 3£!B£ 

tt&#mLfc(E»JBfc*fL"C* «!»*0-lk0eB3-5ri- 

*L, r * £EP *T LTV fc * K fcNiFeJB<Dflfrffcf± 
[0 0 9 8] f->'^/W4*5j;tJ«f-^/V'5lC*5V^"Ct>|Rl 
[0 0 9 9] **5, ^CDSfjf^mSri, *&W<0~t^T<D 

[oioo] (xikffiie) ¥»#*>r ^fcflteM-sai 
osSSJilc, ii &avM*IS3&*v>tt04{c-a5H-£ 

IMltt 

[0101] SR^-BMttt, 16X16 iif T-£r 1 y * 

[0102] mt** yf-MYtoh urri, 

Si-CM0Siif ^g^/TEOS (600) /Ta (100) /SiN (d) /CoZnO (5) / 
MnZn0(20)/NiFe(20) 
(m^ttnm) SrfflV**:. 

[0 10 3] **S, CMOS^ttiJSai-Sfc^XDTEOSJB 

[01041010 lC^-f J: 5 KA 1 ICTf^*$H5flat 

^ 5" ^«0>*-7-ltffffi« t*0. 5 M raXO. 7 m m"0fc 5 . 
[0 10 5] !7- KHd8J:t/tfy htt^^JCtt^ 

[0 10 6] 2o^a^Stufc8B*»IWlC*5l/>-C«EVg 

[0 1 0 7] &5V>f*H 1 1 jCT^LThJ; 5tC, 2OC0 



[0 10 8] *3taW^ttKt, 
S i-CMOS^^S«/TE0S (600) /Ta (100) /SiN (d) /CoZnO (5) / 
MnZnO (20) /NiFe (20) /CoFe (5) /A10 (1) /CoFe (5) /Ru (0. 7) / 
CoFe (5) /PtMn (25) /Ta (3) /Cu ( 1 00) /Ta (25) 

(mGmnm) 

colter, Mitx-r y^am»±rcawaaifl»«*r 

[0 10 9] 01 0 MT^I"* ? fc, ffiMbRl, SBftlft 
KijsSCT«EVg(Z)HiBr«rfTV\ WMBIc-fcv^llrcfca 

^p-JHOEfcut. Wn^t, SAatttJiKiie 
try HR— U — ^ MSLhfc: 

10 1 1 0] CM0SS«^T«^$tvfcFET^*3 

xx**§m<om%* ^ y ^0 1 2 
[o 1 1 1 1 mi **y»ie&fMftLfc:/n*' 

^^i^^ey , $>5VM*y =*>yj *rx.T-f>v*=c 

y, fe6V>f±FPGA^iT{C > mv^^tb5^lHlS§^gl^ 
LTV**. BB-C, Rett, FETcOonSfet-r, Vo= Vi x (R 
v+Rc)/(Ri+Rv+Rc) Og§£MS£>5 0 «««tn*-?-tt<D«SL 

Rvap^U STfrOI«Offifi^iK(r^i-5 fcffiHJ 

Vg<Vo= ViX(Rvap +Rc)/(Ri+Rvap+Rc) 
Vg>Vo= ViX(Rvp +Rc)/(Ri+Rvp+Rc) 

[oii2] rttri, Wtl\z. &ffim&t u-c, 
[01133 fS5, mi 2 4 , -e, FEm^n^naios^^ 

[0 114] 

[*Wo3b*] yfSrf^r b^ 
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[0115] wCDfctf>, tt*©flM»aflr*B**iffc«ffl 

?XhV—T (DDS) , ^^/UVTR^f©»«|a»« 

■4>ff£^?K, stvyv^ att*ft£0EHE 
^-ey (MR AM) . j6*2Eib. an***ffc*£*«*P 

[0ffiO»**Ifc0a] 

£*H*0 

[03] **W©Wls^-f y^«>»*«ld«:^i-H 
[04 ] *ara<DfiMfc:*>r y^co^*W^Sr^-T0 

[0 5] *»w©ifl:^>r srffi v^f /<>r 

[01] 



Sr^-r0 

[06] XLsmtDmk** v^&m^itf't'r xm&m 

[0 7 ] **wo«ft^>r y^m^m^^m 
[0 s ] *iBwo«fb^-f ?*nm*mtia&Xixm»m 

[09] *J»W©«ft^-f y^fcJB^fc5^M , *«/JWI 
Sr^i"0 

[010] *awoatfis^-f yfSriv^^yiiijsi 
[0ii] *»wo»{b^-f 3/^S:^v^^*y*-^« 

^JSr^0 

[012] **Wo«fk^-f y^^v^^-f^Wric 



[05] 
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[(SJ3 ] 



- as tans 1 
-mmm 



■ 



22 



(3)- 



aassttsutr^sisji)- 
Sffi — 



rV. 



[13 7] 



a satis 
nmrs — 
n&mm — 
&® — 



M3>- 



(a)tsf£B(3fSaH1;ttfig> :Vg = 0 
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Hex 
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[09] 



0)< 



-gliiS. Btf :i 



Ic*ji4SIM 

Grass* 
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— I 



mi 



easts till 
mis 



12] 



E8M2 

o— 



(3) 



O 



Vi 



Ri 



Rv 



FET2 Rc 



VO 



3 °IL 



FET1 



(51) Int. CI. 7 

H 0 1 L 27/105 



F I 

H 0 1 F 1/00 



(72)%^# ^ffl 

*RfiFPMMTite*nXioo6#ift ^Tm§§ 
<72)!S9» ;>ia 

*iR»pwff**n*ioo6»* ^rmi§ 

(72)*W# /hpajll W3i 

^K/f?pwm^pwioo6#* &Tn& 



(72)|g^# mm 

F^ — 5D034 BA03 BA04 BA05 CA08 

5E040 CA06 CA11 
5E049 AC05 BA06 BA16 
5F083 FZ10 GA05 HA02 HA06 JA36 
JA37 JA39 JA40 ZA28 
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